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Abstract of JP8242489 

PURPOSE: To attain access to each of base 
stations along with the transfer of radio signals 
between these base stations by means of 
spectrally spread radio signals. 
CONSTITUTION: A mobile communication 
system includes a 1st base station 1, a 2nd 
base station 2 which is connected to the 
station 1 via incoming and outgoing circuits 8 
and 9 and by means of the radio signals 
having a spread spectrum to perform 
communication with the station 1, and a mobile 
station 3 which is connected to the station 1 
via the incoming and outgoing circuits 4 and 5 
or to the station 2 via the incoming and 
outgoing circuits 6 and 7 and by means of the 
radio signals having the diffused spectra. Then 
the station 3 has communication with the 
station 1 or 2 in each area of both stations. 
The station 1 is connected to an ordinary 
circuit 12 such as a PSTN, etc., which is 
connected to a radio circuit control station 1 1 
via a wire circuit 13 and also through the 
station 1 1 which is connected to the station 1 
via a wire circuit 10 respectively. Thus" it is 
difficult to underlay a wire circuit between the 
station 1 or 2 and the station 1 1 , so that one of 
both base stations 1 and 2 can be connected 
to the station 1 1 via the other base station that 
is connected to the former base station via a 
radio circuit with use of a simple base station 
device. 
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NOTICES * 

) and NCI PI are not responsible for any 
nages caused by the use of this translation. 

"his document has been translated by computer. So the translation may not reflect the original 
scisely. 

shows the word which can not be translated, 
n the drawings, any words are not translated. 



TAILED DESCRIPTION 



etailed Description of the Invention] 
)01] 

dustrial Application] In the migration communication system with which this invention changes 
:luding the wireless line control station as generally as a mobile station, the base station connected 
:h this mobile station by the wireless circuit, and this base station connected by the wire circuit laying 
the cable-transmission way between a base station and a wireless line control station is difficult — 

while being able to accomplish especially the configuration of a base station with a simple thing 
out the configuration of the system in the case of connecting via other base stations which connected 
s by the wireless circuit for a reason The method which can access both the base stations where the 
)bile station is connected by the wireless circuit is started. 
)02] 

escription of the Prior Art] In mobile communication, such as a cellular phone and a land mobile 
liotelephone, while each base station was connected to the wireless line control station by the wire 
cuit and performing the communication link through the wireless line control station, setting out of a 
iiocommunication circuit was performed by the centralized control in a wireless line control station, 
wever, since the installation of a wireless line control station is limited when laying of a cable- 
msmission way is difficult, a system design becomes difficult. 

)03] Conventionally, in such a case, it was coped with by an overhang of an entrance wireless circuit or 
rtallation of a repeater. Among these, the former prepares the wireless circuit only for radio-signal 
iction according to an individual, and collects and transmits the communication link to each base 
ition. Moreover, the latter creates and broadcasts again the sending signal in which the same 
ormation as the information included in an input signal is included based on an input signal. 
)04] In this case, the policy for preventing the interference to the input signal of a sending signal is 
eded. And received frequency and transmit frequencies were changed as a policy for it, and, generally 
3 approach of offsetting sending-out time amount, for example, the approach by TDD (Time Division 
plex), was used in the case where a sending signal and an input signal are the same frequencies. 
)05] Moreover, since the capacity of the wireless circuit for junction became large compared with it of 
3 wireless circuit between a mobile station and a base station, large frequency bandwidth usually 
eded to be taken. In especially the digital mobile communication that uses a TDMA (Time Division 
jltiple Access) method, effect is large. 
J06] 

roblem(s) to be Solved by the Invention] The thing of a method which changes received frequency and 
msmit frequencies among Prior arts which were mentioned above has the utilization effectiveness top 
ficulty of a frequency. Problems, like the delay of a sound signal which is behind for the time delay by 
setting sending— out time amount (for example, communications control) arises generate the thing of 
5 method which, on the other hand, offsets sending-out time amount by making a sending signal and an 
>ut signal into the same frequency. 
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307] Moreover, since the junction function and the accessing function had dissociated by these 
proaches, wireless access from an entrance station and the mobile station to the both sides of the 
ual base station was impossible. Since both radio equipment had to be formed according to the 
Jividual, respectively when you were going to make it provide both functions, there was a problem that 
Dfitability worsened remarkably. 

D08] This invention aims at offer of the migration communication mode which accomplished in order to 
Ive such a conventional technical problem, uses a spectrum diffusion signal as a radio signal, realizes 
iction of a radio signal, and access of a mobile station, and enables simplification of base station 
uipment by the common air interface. 
)09] 

eans for Solving the Problem] According to this invention, an above-mentioned technical problem is 
Ived by the means indicated to said claim. 

)10] Namely, invention of claim 1 is equipped with the 1st base station and the 2nd base station, the 
eless line control station connected by this 1 st base station and the wire circuit, said 1 st base station 
d 2nd base station, and two or more mobile stations connected by the radio signal in which spectrum 
fusion was carried out by the diffusion code, and is [001 1]. In case between said 1st and 2nd base 
itions is mutually connected by the radio signal by which spectrum diffusion was carried out and said 
)bile station communicates with the 2nd base station After said 2nd base station's receiving the radio 
;nal from the 1st base station and decoding this using the same back-diffusion-of-gas code as the 
fusion code used in the 1st base station, It transmits to a mobile station as a radio signal which carried 
t spectrum diffusion in the diffusion code or the same diffusion code from which an input signal differs 

2 decoded this signal, and is [0012]. It is [0013] by transmitting to the 1st base station as a radio signal 
tich carried out spectrum diffusion in the diffusion code or the same diffusion code from which an input 
;nal differs the this decoded signal, after decoding the radio signal by which spectrum diffusion was 
rried out from the mobile station in the 2nd base station in same back-diffusion-of-gas code as the 
fusion code used with the mobile station. In case it radiocommunicates mutually between the 1st base 
ition and the 2nd base station, it accomplishes so that the 2nd base station may be connected to a 
eless line control station through the 1st base station, and said mobile station communicates with the 
t base station, both are connected by the radio signal by which the spread spectrum was carried out 
ectly, and the communication link is a migration communication mode connected to a wireless line 
ntrol station further. 

)14] In invention of claim 1, invention of claim 2 has respectively the equal frequency which the 1st 
se station and 2nd base station use on the occasion of the communication link with a mobile station, 
d is the migration communication mode constituted so that this frequency and a different frequency 
ght be used by the communication link between the 1st base station and the 2nd base station. 
315] Invention of claim 3 has the frequency which the 1st base station uses on the occasion of the 
mmunication link with a mobile station, and the equal frequency used by the communication link 
tween the 1st base station and the 2nd base station in invention of claim 1, and this frequency is the 
gration communication mode constituted so that a different frequency might be used for the 
mmunication link with a mobile station and the 2nd base station. 
)16] 

jnction] The communication link of the mobile station which this invention has the 1st base station and 

3 2nd base station connected by the wireless circuit with the 1st base station as mentioned above, and 
cessed the 2nd base station by the wireless circuit is the migration communication mode connected to 
3 wireless line control station by the wire circuit through the 1st base station. 

)1 7] The signal in said wireless circuit is the radio signal which uses spectrum diffusion, i.e., a CDMA 
ode Division Multiple Access) signal, and is equipped with the means which makes independent the 
Jio channel between the 1st base station, between the 2nd base station and the 1st base station, a 
>bile station and the 2nd base station, and a mobile station with the combination of a frequency and a 
fusion code. 
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318] Moreover, a mobile station is equipped with the means which can access all of the 2nd base 
jtion connected with the 1st base station and this by the wireless circuit in the system of this 
'ention. And the time delay which was a problem can be lost by the approach by TDD by dividing the 
nding signal and input signal in a base station by FDD (Frequency Division Duplex). 
)19] Moreover, the both sides of a junction function and an accessing function can be given to a base 
jtion, and the signal of junction and access can be transmitted by changing the frequency used for 
msmission of a radio signal, and the combination of a diffusion code, using a CDMA signal as a radio 
;nal and received simultaneously. 
)20] 

<ample] Drawin g 1 is drawing showing the system configuration of one example of this invention. This 
3mple is the 2nd base station 2 which communicates by going up with the 1st base station 1 and this 
se station 1 as shown in this drawing, and connecting by the circuit 8 and the radio signal in which got 
wn and the spread spectrum was carried out by the circuit 9, and [0021]. It has the mobile station 3 
ich goes up with a base station 1, is connected by the circuit 4 and the radio signal in which got down 
d the spread spectrum was carried out by the circuit 5, or goes up with a base station 2 and is 
nnected by the circuit 6 and the radio signal in which got down and the spread spectrum was carried 
t by the circuit 7. A mobile station 3 communicates with a base station 1 in the area of a base station 
and communicates with a base station 2 in the area of a base station 2. 

)22] Furthermore, the 1st base station 1 is connected to the wireless line control office 11 by the wire 
cuit 10. This wireless line control station 11 is connected with the common communication networks 
, such as PSTN (Public Switched Telephone Network) and ISDN (Integrated Service Digital Network), 
the wire circuit 13. 

)23] Drawing 2 is drawing showing the example of the configuration of a base station. Although this 
awing shows the configuration of the 1 st base station, the part 32 surrounded with the broken line in 
wing shows the configuration of the 2nd base station. The difference between the 2nd base station 
d the 1st base station is the point that the 2nd base station does not have the interface section 30 
:h a wire circuit. 

)24] In the 1st base station, the signal 31 delivered and received between wireless line control stations 
connected to the modulation section 21 and the recovery section 29 through the network interface 
stion 30. The output of this recovery section 29 becomes a part of signal which should be transmitted 
a wireless line control station, and the input to the modulation section 21 is a part of signal from a 
eless line control station. 

)25] In diffusion code assigned from the control section 26, the output of the modulation section 21 is 
Fused in the diffusion section 22, and serves as a spectrum diffusion signal. Power amplification is 
Tied out after carrying out frequency conversion of the output of the diffusion section 22 in the 
nsmitting section 23. Furthermore, after the output of the transmitting section 23 passes a duplexer 
. it is transmitted from an antenna 25. 

)26] On the other hand, after the input signal received with the antenna 25 passes through a duplexer 
and a receive section 27, it is led to the back-diffusion-of-gas section 28, and after carrying out 
sk-diffusion of gas using the back-diffusion-of-gas code (the same thing as the diffusion code used 
:h the mobile station which is communicating) assigned by the control section 26, in the recovery 
stion 29, it restores to it. The output of the recovery section 29 is inputted into the network interface 
Dtion 30. 

)27] In order to perform diffusion and back-diffusion of gas for every control channel and 
Timunication channel at this time, two or more the modulation section 21, diffusion sections 22 and 
sk-diffusion-of-gas sections 28, and recovery sections 29 exist. Moreover, in sending out on two or 
•re frequencies, two or more transmitting sections exist. 

)28] Drawing 3 is drawing showing the example of the configuration of a mobile station. In this drawing, 
»and set and a control unit 50 are connected to the modulation section 41 and the recovery section 
. The sound signal acquired from the microphone of a hand set and a control unit 50 is inputted into 
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3 modulation section 41. In this modulation section 41, after performing an analog to digital, a digital 
>dulation is carried out by QPSK etc. 

)29] A modulator output is diffused in the diffusion section 42 in diffusion code assigned from the 
ntrol section 46, and a spectrum diffusion signal is acquired. Power amplification is carried out after 
rrying out frequency conversion of the output of this diffusion section 42 in the transmitting section 
. Furthermore, after the output of the transmitting section 43 passes a duplexer 44, it is transmitted 
>m an antenna 45. 

)30] On the other hand, after carrying out back-diffusion of gas using the back-diffusion-of-gas code 
te same thing as the diffusion code used in the base station which is communicating) which was led to 
3 back-diffusion-of-gas section 48, and was assigned by the control section 46 after passing through a 
plexer 44 and a receive section 47, it sets in the recovery section 49, and it gets over, and digital to 
alog of the input signal received with the antenna 45 is carried out, and it is outputted as an analog 
;nal. 

)31] The output of the recovery section 49 is inputted into a hand set and a control unit 50, and 
tputs a sound signal from a loudspeaker. Moreover, an on hook signal, off-hook signal, and dial signal 
^. is inputted into a control section 46 from 50. 

)32] As shown in drawing 4 , since a part of service area of the 2nd base station will be included in the 
rvice area of the 1st base station, in the location with which both service area laps, the mobile station 
usually accessible [ service area 1a of the 1st base station is larger than service area 2a of the 2nd 
se station, and 2b, and ] to both the 1st base station and the 2nd base station. 

)33] Although it is drawn so that two area indicated to be the service areas of the 2nd base station 
ly exist all over this drawing, this shows that two base stations equivalent to the 2nd base station 
cording to claim 1 exist. Thus, this invention can be easily extended, also when two or more the 2nd 
se station and 1st base station exist, respectively. 

334] Drawing 5 shows the frequency relation used for transmission of the radio signal between the 1st 
se station, a mobile station and the 2nd base station, a mobile station and the 1st base station, and the 
d base station. This drawing (a) has the the same frequency pair (F1) used for each communication link 
the 1st base station 1, a mobile station 3, and a 2nd base station 2B and a mobile station 3, and the 
se where this frequency differs from the 1st base station 1 and the frequency pair (F2) used between 
d base station 2A - 2B is shown. 

335] Moreover, the frequency pair (F2) of (b) used for the 1st base station 1, a mobile station 3 and the 
t base station 1, and each communication link of the 2nd of base station 2A - 2B is the same, and the 
se where this frequency differs from the frequency pair (F1) used between the 2nd base station 2A - 
s and mobile station 3 is shown. In this case, even if the frequencies used between a mobile station and 
>ase station differ, the protocol at the time of accessing from a mobile station to a base station is the 
me. 

336] It has the control channel and communication channel which use a diffusion code different 
nerally for every base station in this invention, the signal in connection with general control, such as 
ival-and-departure call control and a handover, is transmitted and received in the above-mentioned 
ntrol channel, and the information signal of voice, data, an image, etc. is transmitted and received in 
3 above-mentioned communication channel. 

337] It is drawin g 6 and drawin g 7 which showed the diffusion code used in the 1st base station and 
d base station. Although this Fig. shows as an example the case where it has one communication 
annel and one control channel, it may have two or more communication channels and control channels 
a actual system. 

338] If the diffusion code for communication channels is shown now, in the case of drawing 6 
rresponding to drawing 5 (a), by the communication link between the 1st base station, a mobile station 
d the 2nd base station, and a mobile station, different diffusion code C1t and different C2t will perform 
ectrum diffusion, respectively. Since operating frequencies differ, even if the communication link 
tween the 1st base station and the 2nd base station uses the same diffusion code as the above- 
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sntioned diffusion code (C1t or C2t) r it is convenient. 

D39] Moreover, in the case of drawing 7 corresponding to drawing 5 (b), by the communication link 
tween the 1st base station, a mobile station and the 1st base station, and the 2nd base station, 
ferent diffusion code C3t and different C4t are used. Since operating frequencies differ, the 
mmunication link between the 2nd base station and a mobile station does not need to use a different 
fusion code from the above-mentioned diffusion code (C3t or C4t). 

D40] When it has two or more control channels and communication channels, a different diffusion code 
assigned to each control channel and communication channel. As a diffusion code, they are PN 
seudo Noise) sequence and Walsh, for example. By using a code like Function, the cross-correlation 
s obtained the code near 0. 

341] For this reason, in the mobile station which communicates using each channel, it can restore to 
2 transmitted baseband signaling by performing back-diffusion of gas in diffusion code assigned to the 
annel concerned to an input signal. In addition, the number of the diffusion codes assigned to each 
annel is made [ many ], so that there is much traffic. 

D42] Next, the example of actuation of this invention is explained about the case of drawing 6 . The 1st 
se station is frequency pair F1. The spread-spectrum signal diffused in diffusion code C1c for control 
annels in D1 (T) is sent out. Moreover, the 2nd base station is also frequency pair F1. The spread- 
ectrum signal diffused in diffusion code C2c for control channels in D1 (T) is sent out. 
D43] A mobile station is frequency pair F1. It receives in D1 (R) and can get over by carrying out back- 
fusion of gas of the input signal in diffusion code for control channels. In this case, although two base 
ations are using a diffusion code different, respectively, it can restore to the control signal from both 
se stations by preparing the circuit which performs simultaneously two or more back-diffusion of gas. 
D44] When it is able to get over by either C1c or C2c, access to the base station where the control 
;nal to which it has restored is sent out is possible. When it is able to restore to both, the base station 
access is determined according to the rule (for example, the one where a received signal level is larger 
chosen) defined beforehand. 

)45] Moreover, the diffusion code which should be used in the going-up control channel from a mobile 
ation to a base station is given to each time of a communication link, or beforehand from a base station 
the mobile station itself in that case. Thus, actuation in case a mobile station carries out call 
gination to the regular base station is shown. 

)46] The thing which accesses the 2nd base station, then frequency pair F1 In U1 (T), the spectrum 
fusion signal diffused using the diffusion code given from the 2nd base station or the diffusion code set 
beforehand at the mobile station itself sends out a call-request signal. 

D47] In the 2nd base station, the diffusion code given to the mobile station performs back-diffusion of 
s, and it identifies that it is a call-request signal from a mobile station. Since information, such as 
issification of a mobile station and an identification number, is also collectively transmitted to the 
ing-up control channel from a mobile station to the 2nd base station, it turns out whether to be a thing 
>m which mobile station. 

D48] Next, in the 2nd base station, the diffusion code used by each of going up to a mobile station from 
5 2nd base station used for a communication link by the control channel by getting down and the 
mmunication channel from which it gets down is assigned. In a mobile station, a call is started, after 
tting up the code for the back-diffusion of gas at the time of reception and a recovery, and the 
fusion code used at the time of transmission according to the directions. 

)49] These codes are used until a call is completed. It is also possible to change a diffusion code at 
y time during a call because of reservation of security. The signal for transmitted power control etc. is 
insmitted by the control channel during a call. At the time of clear back, a clearing signal is transmitted 
d received using the signal included in the signal of a control channel or a message channel, and a 
mmunication channel is released based on this. 

350] Moreover, as for the 2nd base station, transfer of a diffusion spectrum signal is performed 
tween the 1st base station at this time. The 1st base station and 2nd base station can consider the 
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se where it always connects, and the case where a channel is set up whenever the call with the 2nd 
se station and a mobile station occurs. The diffusion code used in each base station shall be decided 
forehand. 

351] After restoring to the going-up control signal with which the call-request signal from a mobile 
ation is included in the 2nd base station and adding information still more nearly required for recovery 
ormation, it is frequency pair F2. The signal which carried out spectrum diffusion using the diffusion 
de CNc by U2 (T) is sent out to the 1st base station. In the 1st base station, it restores to this and 
9 information is transmitted to a wireless line control station by the wire circuit. 

352] A wireless line control station is connected to the common network in which the other party of a 
mmunication link of a mobile station is by the wire circuit. Also in the going-down control channel from 
s 1st base station to the 2nd base station, a control signal is transmitted using a predetermined 
fusion code. Similarly, the signal of a communication channel is also frequency pair F2. The signal 
»ich carried out spectrum diffusion by U2 (T) using the diffusion code CNt is transmitted to the 1st 
se station. 

353] About the going-down circuit from the 1st base station to the 2nd base station, it is frequency 
ir F2. A signal is transmitted by D2 (T). under the present circumstances, a thing as which what was 
ed by the uphill circuit is sufficient and which carries out and is different from this is sufficient as the 
fusion code boiled and assigned. 

354] Although it may carry out in the case where code assignment of a communication channel is 
rformed by the control station, and the 2nd base station, the above-mentioned explanation shows the 
se where it assigns in the 2nd base station. 

)55] Cross connection is performed by the same protocol as the case to the 2nd base station where it 
cesses when a mobile station accesses the 1st base station. In addition, on the call-processing 
pacity in the 1st base station, it decreases, so that the number of mobile stations connected with 
3se 2nd base stations the more the more there is much traffic volume sent and received between the 
t base station at that time and the 2nd base station (i.e., so that there are many 2nd base stations 
nnected to the 1st base station) has many accessible mobile stations to the 1st base station. 
)56] Since he can understand easily from the above-mentioned explanation also about the actuation in 
5 case of drawing 7 , explanation here is omitted. Moreover, although the above-mentioned explanation 
operation was performed as spectrum spread system on the assumption that application of DS (Direct 
quence: direct diffusion) method, this invention is extensible also to FH (Frequency Hopping: frequency 
pping) method. In that case, it will change to a diffusion code and a hopping code which is different 
m a control channel for every base station for every communication channel will be assigned. 
)57] 

Tect of the Invention] As explained above, according to this invention, using the radio signal by which 
3 spread spectrum was carried out, it can combine with transfer of the radio signal between base 
itions, and access to each base station can be performed. Moreover, according to this invention, 
:hout laying a wire circuit newly, a base station can be installed easily and amplification of a service 
sa becomes easy. When a mobile station cannot communicate especially with the 1st base station, the 
ectiveness that the 1 st base station and the 2nd base station which can be communicated are big 
en it can communicate is demonstrated. 
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0 [Claim(s)] 

laim 1] The 1st base station and the 2nd base station, and the wireless line control station connected 
this 1st base station and the wire circuit, It has said 1st base station and 2nd base station, and two or 
>re mobile stations connected by the radio signal in which spectrum diffusion was carried out by the 
fusion code. In case between said 1st and 2nd base stations is mutually connected by the radio signal 
which spectrum diffusion was carried out and said mobile station communicates with the 2nd base 
ition After said 2nd base station's receiving the radio signal from the 1st base station and decoding 
s using the same back-diffusion-of-gas code as the diffusion code used in the 1st base station, It 
insmits to a mobile station as a radio signal which carried out spectrum diffusion of the decoded this 
nal in the different diffusion code or the same different diffusion code from an input signal. In the 2nd 
se station After decoding the radio signal by which spectrum diffusion was carried out from the mobile 
ition in same back-diffusion-of-gas code as the diffusion code used with the mobile station, The 
coded this signal by transmitting to the 1st base station as a radio signal which carried out spectrum 
fusion in the different diffusion code or the same different diffusion code from an input signal 
diocommunicate mutually between the 1st base station and the 2nd base station, and it accomplishes 
that the 2nd base station may be connected to a wireless line control station through the 1st base 
ition. It is the migration communication mode which both are connected by the radio signal by which 
5 spread spectrum was carried out directly, and is characterized by connecting the communication link 
a wireless line control station further in case said mobile station communicates with the 1st base 
ition. 

laim 2] The migration communication mode according to claim 1 for which the frequency which the 1st 
se station and 2nd base station use on the occasion of the communication link with a mobile station 
ss a frequency which was equal respectively and is different from this frequency by the communication 
< between the 1st base station and the 2nd base station. 

laim 3] The migration communication mode according to claim 1 which uses the frequency in which the 
quency which the 1st base station uses on the occasion of the communication link with a mobile 
ition, and the frequency used by the communication link between the 1st base station and the 2nd 
se station were equal, and differed from this frequency for the communication link with a mobile station 
d the 2nd base station. 
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•SCRIPTION OF DRAWINGS 



rief Description of the Drawings] 

rawing 1] It is drawing showing the system configuration of one example of this invention. 

rawing 2] It is drawing showing the example of the configuration of a base station. 

rawing 3] It is drawing showing the example of the configuration of a mobile station. 

rawing 4] It is drawing explaining the service area of a base station. 

rawing 5] It is drawing showing the example of the frequency of a wireless circuit. 

rawing 6] It is drawing showing the example of allocation of a diffusion code. 

rawing 7] It is drawing showing other examples of allocation of a diffusion code. 

ascription of Notations] 

1st Base Station 

2A, 2B The 2nd base station 

Mobile Station 

5ix Going-up circuit between a mobile station and a base station 
Seven It gets down between a mobile station and a base station, and is a circuit. 
joing-Up Circuit between Base Stations 
3etween Base Stations Gets Down and it is Circuit. 
13 Wire circuit 

Wireless Line Control Station 
General Communication Network 

41 Modulation section 

42 Diffusion section 

43 Transmitting section 

44 Duplexer 

45 Antenna 

46 Control section 

47 Receive section 

48 Back-diffusion-of-gas section 

49 Recovery section 
Network Interface Section 

Signal Delivered and Received between Wireless Line Control Stations 
Configuration of 2nd Base Station 
Hand Set and Control Unit 
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